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© Apparatus for conducting braking tests on an automobile vehicle provided with a braking system 
having an anti-skid device. 

© The apparatus is adapted to conduct braking 


tests on an automobile vehicle provided with a brak- 
ing system having an ant i-skid device; it substan- 
tially comprises a series of rotary rollers (3) each of 
which is adapted to act as a support for the wheel 
(4) of the vehicle and first means (5) adapted to vary 
the force N which is transmitted between the wheel 


and the roller in the direction substantially perpen- 
dicular to the tangent plane between the roller and 
wheel and second means (21) adapted to generated 
a tangential force T between the roller and wheel 
contained substantially in the above-mentioned 
plane. 
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and 36, the first of which is housed substantially 
within a support 37 secured to the platform 15 and 
the second of which is housed within a ring 38 
secured to a wall 39 of the platform. 

The shaft 23 is connected mechanically to the 
roller 3 by the mechanical transmission shown in 
Fig. 5. This transmission substantially comprises a 
joint 40 which has a pair of coaxial flanges 41 and 
42 disposed opposite one another and connected 
by a series of screws 43. The flange 41 is rigid 
with a bushing 44 which acts as a seat for the 
bearing 35 and in the interior of which is inserted 
the end of the shaft 23: the connection between the 
shaft and bushing takes place via a tongue 45. The 
other flange 42 is provided with a boss within 
which is inserted a pin 46 rigid with the roller 3; the 
connection between the shaft and bushing takes 
place via a tongue 51 . The roller 3 is supported by 
a pair of rolling bearings 47 and 48, the first of 
which is housed within a sleeve 49 fixed to a wall 
50 of the platform 15 and the second of which is 
housed in a seat provided in the end of one of the 
arms 1 1 (Fig. 5) of the frame 8. 

Rather than an electric motor, the motor 21 
may be a hydraulic motor whose casing 24 forms 
the stator member oscillating with respect to the 
platform 15 of the apparatus. The torque between 
the stator member and platform may be measured 
in this case as well by the load cell 30 (Fig. 7) 
since the tubes for the supply and discharge of the 
hydraulic fluid do not impede the free oscillation of 
the stator member with respect to the platform 15. 

In an alternative embodiment of the apparatus 
of the invention, the means adapted to generate 
the tangential force T (Fig. 1) between the wheel 
and roller comprise a brake (shown by the same 
numeral 21) rather than a motor 21, which brake is 
adapted to brake the rotation of the roller 3. In this 
case the roller 3 is caused to rotate by a drive 
wheel 4 of the vehicle. 

When the motor 21 is replaced by a brake, the 
latter also has the structure of the motor and com- 
prises a rotor member 22 connected to the roller 3 
and a stator member 24 coaxial with the latter and 
oscillating on the platform 15. In this case the load 
cell 30 which is interposed between the rotor mem- 
ber 24 and the scaffolding 15 is adapted to mea- 
sure the braking torque generated by the brake 21 
and thus the torque between the stator member 24 
and the rotor member 22. 

The apparatus operates as follows. 

The vehicle is placed on the support 1 at a 
predetermined height with respect to the means 5 
in a configuration such as to place the axis of the 
wheel 4 and the axis of the relative roller 3 in 
substantially the same vertical plane as shown in 
Fig. 1. By acting on the actuator 7 the frame 8 is 
caused to rotate about the axle 9 so as to bring the 


roller 3 against the wheel 4. By adjusting the force 
generated by the actuator 7 (when the latter is 
formed by a hydraulic cylinder, the pressure within 
this cylinder) a desired normal force N between the 
5 roller 3 and wheel 4 may be generated which is 
contained in the vertical plane perpendicular to the 
common tangent plane between the roller and 
wheel. 

At this point the electric motor 21 is actuated to 
10 control the rotation of the roller 3: when the wheel 4 
is braked by acting on the brakes on the vehicle 2 
being tested, a tangential force T is also generated 
whose maximum value, on reaching the limit con- 
dition of adhesion between the wheel 4 and the 
75 roller 3, is substantially equal to the product of the 
normal force N times the coefficient of friction 
caused by the contact between the wheel and 
roller. 

It is evident that by appro^riat ejy^adjjjjsting the 

20 force generated by the actuator! T me value of the 
force N and consequently the value of the tangen- 
tial force T proportional thereto may be- varied. In 
this way it is possible to generate any tangential 
force T (even of a very small value) such as that 

25 encountered in any real driving condition on a road 
(for instance on an icy road). 

It is therefore evident that the apparatus of the 
invention makes it possible to gene rate tangenti al 
forces of friction T of any desired vaJue^fi offjpv 

30 r acting "on the value of the coefficient i^mn as 
is normally the case in normal driving conditions on 
the road, but on the value of the normal force N 
between the wheel 4 and roller 3. 

The value of the tangential force T between the 

35 wheel and roller may be evaluated by the load cell 
30 which measures the torque between the rotor 
member 24 and the stator member 22, which 
torque is directly proportional to the value of the 
tangential force T. 

40 It is evident that the tangential force T may be 

generated, rather than by driving the roller 3 in 
rotation via the motor 21, by driving the roller in 
rotation via the wheel 4 (which has in this case to 
be a drive wheel) and braking the rotation of the 

45 roller by a brake 21 which replaces the motor. In 
this case as well the torque between the rotor 
member 24 and the stator member 22, measured 
by the load cell 30, is directly proportional to the 
tangential force T between the wheel 4 and roller 3. 

50 It is evident that modifications and variants 

may be made to the embodiment of the present 
invention described without departing from the 
scope of the invention. 


1. An apparatus for conducting braking tests on 
an automobile vehicle provided with a braking 
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The present invention relates to an apparatus 
for conducting braking tests on an automobile ve- 
hicle provided with a braking system having an 
anti-skid device. 

The behaviour of a vehicle braking system 
having an anti-skid device is normally tested by 
road tests where the vehicle is driven on roads 
offering a wide range of driving conditions and tyre 
surface adhesion. These tests may be needed ei- 
ther to monitor the performance of a new braking 
system or simply to monitor the correct operation 
of the anti-skid device after it has been mounted on 
the vehicle. 

The object of the present invention is to pro- 
vide a device for conducting braking tests on an 
automobile vehicle provided with a braking system 
having an anti-skid device which allows the re- 
production of those operating conditions encoun- 
tered in practice, in this way obviating the need for 
road tests and offering a multiplicity of operating 
conditions which is more wide-ranging than that 
which can be obtained using direct road tests. 

This object is achieved by an apparatus for 
conducting braking tests on an automobile vehicle 
provided with a braking system having an anti-skid 
device, characterized in that it comprises a series 
of rotary rollers, each of which is adapted to form a 
support for a vehicle wheel, first means adapted to 
vary the force transmitted between the wheel and 
the roller in the direction substantially perpendicu- 
lar to the tangent plane between the roller and 
wheel and second means adapted to generate a 
tangential force between the roller and wheel con- 
tained substantially in this plane. 

The structure and operating methods of the 
apparatus are now described in further detail, by 
way of example, with reference to the accompany- 
ing drawings, in which: 

Figs. 1 and 2 are diagrammatic side and plan 

views of the apparatus of the invention; 

Figs. 3 and 4 are side and plan views of part of 

the apparatus of the invention; 

Fig. 5 is a side view in partial section of the 

basic mechanical assembly of the apparatus of 

the invention; 

Fig. 6 is a cross-section through the apparatus 

of Fig. 2 along the line VI-VI of Fig. 2; 

Fig. 7 is a side view of the basic mechanical 

assembly of the apparatus. 
In Fig. 1 the apparatus of the invention sub- 
stantially comprises a support 1 adapted to support 
an automobile vehicle 2 in a predetermined vertical 
position and a series of rotary rollers 3, each of 
which is adapted to act as a support for a wheel 4 
of the vehicle. The series of rotary rollers may 
comprise only two rollers, as shown in the appara- 
tus illustrated in the Figures, or four rollers each of 
which acts as a support for a corresponding wheel 


of the vehicle. 

The apparatus further comprises means adapt- 
ed to vary the force N (Fig. 1) which is transmitted 
between each wheel 4 and the relative roller 3 in 

5 the direction substantially perpendicular to the tan- 
gent plane between the wheel and roller; these 
means are shown overall by 5. 

The apparatus further comprises means adapt- 
ed to generate a tangential force T (Fig. 1) between 

70 the wheel and roller contained substantially in the 
above tangent plane; these means may be em- 
bodied in different waygag HAg^jyfl fr^inw 

The means fo ^arvinQ>4h^^rceLM ^ansmitted 
between the wheel 4 and roller 3 substantially 

75 comprise a support 6 for each roller 3, which is 
movable via the action of an artii atnr 7 adap terf-trr** 
b ring the roller to act on the wheel. Each support 6 
advantageously comprises a frame 8 oscillating 
about an axle 9 on the scaffolding 10 of the ap- 

20 paratus. This frame has two pairs of arms 11, 12 
(Figs. 2 and 4) which are substantially perpendicu- 
lar to one another; the two arms 11 form a fork 13 
(Fig. 2) adapted to support one of the rollers 3 in 
rotation; the other two arms 12 are connected by 

25 pegs 14 and by a pin 16 (Fig. 6) which is hinged, 
by a spherical bearing 17, on a crossbar 18 (Fig. 3) 
which is in turn hinged on the scaffolding 10 by a 
hinge pin 19. The actuator 7 and a load cell 20, 
adapted to measure the axial force acting along the 

30 crossbar, form part of the crossbar 18. The ac- 
tuator 7 is advantageously formed by a hydraulic 
cylinder whose casing is hinged on the scaffolding 
10 by the pin 19 and whose rod generates the 
central portion of the crossbar 18. 

35 The means adapted to generate the tangential 
force T between the wheel 4 and roller 3 substan- 
tially comprise a motor 21 (Fig. 5) which is adapted 
to drive the roller in rotation. The motor 21 which is 
advantageously an electric motor comprises at 

40 least one rotor member 22 which is provided with a 
shaft 23 connected mechanically to the roller 3 and 
a stator member 24 coaxial with the rotor member 
which oscillates on a platform 15 borne by the fork 
13 (Fig. 4) of the frame 8. The stator member 24 is 

45 supported on the rotor member 25 by rolling bear- 
ings 25 and 26, the first of which is interposed 
between the stator 24 and the shaft 23 and the 
second between the stator 24 and the rotor 22. As 
shown in Fig. 7, a second load cell 30 adapted to 

so measure the torque transmitted between the stator 
member and the platform is interposed between 
the rotor member 24 and the platform 15. The 
above cell advantageously forms part of a crossbar 
31 whose ends are hinged by pins 32 and 33 on 

55 the platform and on a member 34 for rigid connec- 
tion to the stator member 24 respectively. 

The shaft 23 of the rotor member 22 is sup- 
ported on the platform 15 by a pair of bearings 35 


2 


5 


EP 0 512 515 A1 


6 


system having an anti-skid device, character- 
ized in that it comprises a series of rotary 
rollers (3), each of which is adapted to form a 
support for a vehicle wheel (4), first means (5) 
adapted to vary the force N transmitted be- 
tween the wheel and the roller in the direction 
substantially perpendicular to the tangent plane 
between the roller and wheel and second 
means (21) adapted to generate a tangential 
force T between the roller and wheel contained 
substantially in this plane. 

2. An apparatus as claimed in claim 1 , character- 
ized in that the first means (5) comprise a 
support (1) for the vehicle bodywork adapted 
to hold it in a predetermined vertical position 
with respect to the rollers (3) and a support (6) 
for each of these rollers which can be moved 
by actuating an actuator (7) to bring the roller 
to act on the relative wheel. 

a An apparatus as claimed in claim 2, character- 
ized in that the support (6) for each of the 
rollers comprises a frame (8) oscillating on a 
scaffolding (10) of the apparatus, this frame 
substantially comprising two pairs of square 
arms (11, 12), two of which (11) form a fork 
(23) adapted to support one of the rollers (3) in 
rotation and the other arms (12) are hinged on 
a crossbar (18) which is in turn hinged on the 
scaffolding (10), the actuator (7) being adapted 
to vary the length of this crossbar. 

4. An apparatus as claimed in claim 3, character- 
ized in that a load cell (20) adapted to measure 
the axial force acting on this crossbar forms 
part of the crossbar (18). 

5. An apparatus as claimed in one of the preced- 
ing claims, characterized in that the second 
means (21) adapted to generate a tangential 
force T between the wheel and roller comprise 
a motor (21) adapted to drive the roller in 
rotation. 

6. An apparatus as claimed in claim 5, character- 
ized in that the motor (21) comprises a rotor 
member (22) connected to the roller (3) and a 
stator member (24) coaxial with the latter and 
oscillating on a platform (15) borne by the fork 
(13), a second load cell (30) adapted to mea- 
sure the torque transmitted between the stator 
member and the rotor member being inter- 
posed between the stator member (24) and the 
platform (15). 

7. An apparatus as claimed in one of claims 1 to 
4, characterized in that the second means (21) 


adapted to generate a tangential force T be- 
tween the wheel and roller comprise a brake 
(21) adapted to brake the rotation of the roller. 

5 a An apparatus as claimed in claim 7, character- 
ized in that the brake (21) comprises a rotor 
member (20) connected to the roller (3) and a 
stator member (24) coaxial with the latter and 
oscillating on the platform (15), a second load 

w cell (30) adapted to measure the torque trans- 

mitted between the stator member and the 
rotor member being interposed between the 
stator member (24) and the platform (15). 
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